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Abstract of JP5035207 
PURPOSE:To realize the brightness 
modulation of an EL light emitting element 
which is linearly proportional to a gradation 
data voltage. CONSTITUTION :A capacitor Cs 
for storage is discharged with a photocurrent 
generated by making the emitting light of the 
EL light emitting element CEL incident on a 
photodiode PD connected in parallel to the 
capacitor Cs for storage and the gate voltage 
of a switching element Qd which controls the 
light emission of the EL light emitting element 
CEL is decreased to control the light emission 
time, thereby imposing the brightness 
modulation which is linearly proportional to the 
gradation voltage applied as the gate voltage. 
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m^M 1 } mmmz^vxmmm>y'>^^% 
mtzmi'DX'i y^>^mt. mmmm=i>T> 

i;:Eg5n*J:5C«^L. ELSS!3t3fl^©!«3K3K{c:± 
^ 2 ©X-r ^/^>i'3!l^®y- h«ESffiT31i:TE L 

%%n=f'(nwmm-^wm^ r t sfsat-rs elk 

[il««3] mi®;^'ry5^>i^^^&u:m2fflx^ 

l2«®ELl(figg. 

AWt « i: 3 «-r 5 2 ffilKro E L«[»»li. 
[000 1] 

[;gSI±®|iJffl5^»] *IS9gtt, EL (xwi?hn;|/5 
*T«{g3n, 7i/T-^:/-7hiJ-yi'XII!EL^*g« 
g| L. . !C E L 553E5ti^ <OWft^il©ai«*t$S;^ E L 

[0 0 0 2] 

^ E L %7t*T-7 l-f i: L T?E5fe<sSffl $ nr l-i -5 E L IK 
ffiilgBIl, mifflXi'-75^>^^^Qw (TFT) 

t, mx-i y^>mi-Qv 0v-xa?#jir-i;-®s 

tx. jat3V-xST;0^WESaffl3>x>-tJ-Cs 
(TFT) t. -:&®ST*i||2©X-f-y?>i^5g^Q 

ftSiiVa lC^i^SnTViSEL%^fc5g^CELt>«i6.iS 
[0 0 0 3] WESglOX-f 5'?>i/^-?Qw tty-F- 

Vsc/1Jl/XC;S:DT:t>l/. C0mi<Dy^^yf>ifm 



5C;iitJ:0:t>U ELK»«jiVa (c:J;DEL5!)t 

mffiVDA^j (L) izu^t. mmm='>7=>^cs \zm 

10 [0 0 0 4] zh^^Mfctm. ^lom mm 
n-fex-cjgfigsns. z.oyEh%^mi-cii<D%Mi. 

n J; D VMOD/t'itKVi t 6 ©MJtBtSE VPK 

TRifii®^s»KL0N$-#5= mMn^m.\zn-t 

•51t|S#ttH, ig 8 C^f 5 7 0 0HzgjSST 

irex'ryg^>y*TFQd ©aiii (*» ^mswst 

[0 0 0 5] aetfev^T. "f-^nRYmtm^TL^ 
fflroU 1 ©x-f v^yifm^fQyi mymmzi: o««( 
ffl3>x>-{}-cs \z%%^^nxumti^. c©«BE*t 
ELeiifflffi®2®X'f ■y^Fvi'iSi^Qd ©y-hSiE 

VG LLXmL. ^7.^v^>m=fQA (Dt>/t 

TCEL©«:atts«3fc«f«EVPKt*V^T0 9 © i 
3£? tttft-S. f^fc-S, ll2®X-1'-:;g^>i^«TQd ©^ 
-HiS^(C;5^A^5y-h«JEVG(t)a, 010 (a) C 

1)-Cs -^®«#)i^!*-It^®y-M|ffiVG0:4^e.^l©X 
i'y^^Vi^^TQT ®:t7^8!tC<i;-5amic=}:i3M«-r 

y-S^E) Vgh2fc;5:-5STCtttl ItMSM-TSir 

««i:!S:DEL^316S^CBL(c:l!iiSJEEVa 
4? (Vpk sinw t) (01 1 (b) ) jjt^insns, 
T> «affl3>5^>-y-cs lc«ti2^?:^*:^^>®ltilx-^ 
«jEVDAS^^b3-B:n«ELKSiii^lB!tl *mt. E 

hm»mmtimmnx<D^%mmmmifix^. el 

[0006] 

[%W*«»*LJ;^<!:-rSilRJS] ±ia®J;5aELffiii 
Sgfca;nff, mHl7-f>&J^^.5EL-f;<— >• 

n-©i H-y hir^iiT, ^9-^ yxcommy'-^mii 

50 Sa[ffl3>x>-y-Cs ©ffi^«EJ:0®Px-^'«fEV 
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[0 0 0 7] ^r-e. *^BJ#tt. HlliCS-rj;^ 

[0 0 0 8] his^hum, ^mmzi^nu. m2<n 

EVG(t)tt. HI 0 (a) 0^l8T*$n-5J;5C. m 
BtPBl 1 1 i: E L|g)t«i--CELC9lS7tI§IS:*«Jg®)t^j£;i: 
[0 0 0 9] *^BJfi±f2SHf ic®*T;5:Snfc%K) 

[0 0 10] 

?8-r 5 1 ® E LKii^ttttJ*:© J; 5 

mf- h«JEfri6;i;fcx^ >if»f^cj: elss 

v=i-ym=^<r>>f~ K«]E£ffiT$-STELf83tjfl 

[0 0 11] »5R«2cO%H;3ii, S^3llfg«©ELJK 
l41«iC*3ViT. ^l®X-f <y5^>i^5g?, B2©X'r 

n^niBi-sfi±!c»^7'D-fexT»fiK;in5?«iffliii 
[0 0 12] mimzdi^mn.. »:*«2ia«©EL]ig 

i)gSIC*3ViT. ^l©X-f-y?>if«^Rr;®2®X 
'^mm\%. 7^:;V77X>-Un>lTJg^UTV^5, 

[0 0 13] mim^<r>%m\%. mm.2um.<D-s.i.m. 

WmW,Z^^.^X. EL?63ei!IT®«lffi!CIi3?-r5OT 
f^^nwmi. mm-k-khxyicY9^-t-Y\z^ 

[00 14] 



(Jiwtmxm^ c tick 04i;53^s«T«rE»« 

©y- h«E&<ST$ii:TE Ll!3t*T®^3K^|SI§« 
WU y-h«jE<>:LTB3JD^n5|StiS«JE(cMbT« 

[0 0 15] g!*«2E«®«MCJ;tlff. if*j«lE 
«©ELK»gjllC*tiT. iiirox-f •y5^>if3!5^. 
JO ^2®X-1'«yg^>i^5(IT. ELS«3!£3K^. -j^Y^^Hr 
-H€»l!ia)i«iii:Ufc©T?, H-»«±(C»K::^D 

[0 0 16] lt*«3SIiS0|!BJ5iCj;tXtf. «*«2fO 
«©ELffiiii?gt:feViT> '^\<Ti7.-^v=^-yfm-^ 

w^ifJiT.^ "j'^ym^n^mw^'m, yth^-i 
t-¥ o^mmmM thx7=t)vyr7.ynay^m^^ 
5 ^ t ici 0 > mm^^ < R^mm^m-^^mmy^n 

-fX£#-5Ci:*?-C#5o 
20 [0 0 17] il*]S4tB«0%Bj§cj:nH fflf*:l2BB 
i6©ELKflgHIC*3ViT. EL?gJK*^0«(S®!CiS 
32-r5jgii;5»&©^)tm iei&l-£^MxT7:f h^^f 

y^-t-v\zyemm^^c-^itxmmm::iy'fy'>)-(on 

[0 0 18] 

[^««H(] :^m<o-mmtz-o\^^xmimmvuifi 

mm-r^. Blltt*^M®SIM0!IIC«SELB»gS 
©fBS^HII&BITfeO, VhUyi'XaiEL^SgS 
30 ^EL%3fe|g^7l/-1'®llf»yhi}-*^-r t)®-t?*5. 
^l©X'f<>9^>i^^^Qir [a, H P-f >ffl!l®1tffili^ 

SIX \zy'-^m&/vixiimm-^n^ x v fc^gg^n, 

y -XtJ!ctt-^)5tS«SnfcSISffl n >x >-!}-C s *J 

SM^tiTv^s. mi©x^-7g^>yii^Qf © 
y - xffifctt, 77- HflWJ^w^ tiky^h y-i t- 
HPD©Ay-H«W5^igg3tiTv>5. sgiox-f 
ym^Qv ©y- Kc^ifssnfcxi--y5^>i^®^« 

Yi'tt, *g«flE/^;i/XAtB]SP$n5J;dic;i-3Tti 
5, Sfc, mi©X'r-y:?^>i'^^Qw ©y-XflJtt^ 
40 2®X'f -yg^V^^^Qd oy-hfcSiK3nTV»S« 

se-^T. m2®X'f 7 9^>i^^TQd ©y-h^i^ti/ 

7>Fi:®PBlfc. g»Mn>x>-y-Cs tyth^^t 
- H P D i*tSVifrM?9(C«i^Sns A^msnTv^ 
5. ^2©X'r>>^5^>J^^?Qd ©KU'f>fl|(Ctt, E 
L%?fc5S^CEL2SiC;fELBI!i«!gVa (Va = Vpksln 
wt) *tit^tC»8l!Sn. ^2(DX^y^yifm^Qi 
©y-X«ltt^*3nTVi5©T. i52®X-fyg^>d' 

^?^Qd ^^hxEL^^mi-cmz^moEhmm^. 

5Z? [0019] 'Aizmo 1 E -y h ©ie«ilEl»©ttff iCO 
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v^T. 1 7 u-Amm t FR© 

^^z>^=f^-h^^irm2 (a) atib (f) 
liL^^JSiJWfS. 7k-AiimtFRtt, X'f-y?^^ 

» 1 ©x-f y?>i^^TQw ©y- Mc^iK^n&x-r 
<y5^>^^fi#«8Yc*a«JE/v^x (samEVsc) 

HUOStlSt, ^KOX-Ys/^^^^^SR^Qf *t»a (:t 
-^«E/t;l^X (x-^«ffiVDA) }OSTO^n. WE* 

^mRVscon^xmizMft^tmrn^zm^rm i ®x 

•y^>i^*^Qw 0:t>fiS (Ron) SilL-T^M 

3>x>-9-cs *53c«sn5 (ta mm) o COt^. 

WacD«ffili, VDA( l-exp(-t/r) iCbfe*?-oT 
Sft-rs (r = Ron-Cs ) . Sfc, x-:5'«jEEVDA(7) 
/t;PX||tt, *««ffiVsc®/'?;l/Xigj;l3j£<gS$n 

mi©X-1->75">i^^?Qw a« (:t7) « 

>x>1J-Cs ®«Jffi(S> ^l©X-1'y9^>i^^^Qw ® 
y-h, V-XMif«!CJ:S7^-HXJP-(r<tOS|JE 
PITbT«JEEVg y-b«]BEVG *t*5g3feS^ 

y-h«mvgii2 RhT»ntim2®X'ry9^>i^3K? 

Qd ii«a ttJ8i:*D. jtStBEVscdtSffeT 
EL^5t*^CELlCELKi!iSagVa«WJ0 

Kfc^feV^Ttt, EL583tsf5?CEL'\0ELBja«iiVa 

[0 0 2 0] EL^**^CELdt^5t-rst. 

VG *SfiTb. EL^3t*TCEL*5|^^m«!c;5:-5« 

bfcl»flW;$ii^3fc«Mtb t^cO. ^©WCfSKimMV a 
®«ttSfc®ll!S:lcj;DEL^3tsliS (02 (d) ) ifi 

mf>ti^. tut>%. %%mmih mz^m%%btc 

mzk^ l^l—AMIiltFRtC^ftSEL^Jt^TCEL 
®ffS?55^t-5o 

CO 0 2 1] C®iimc*v»T. #?Wn>^r>-9-Cs 
fcSSf * nft:fHgf tt. 7 * h ^'-^ h* P D LTSc 

L|!5t3ISS#5;itAfr^5. Baffin >7'> 
•^^Cs !t»IS$ti&«ffirttx-^ftEVDA©:*:tS(cJ; 
Dife*«®T, x-3'«BEVDAirj;l3EL5i)t5^S^ 



4) #M¥5-35207 
5 

izfi^Ygn ^iimtmm^m±mmmzis.^^ 
'^\zmmm%mi^ sig^fs, 8e>pT> isssiip 

tt, Ip = (Vgon -Vgli2 ) xCs / 1 FR-rat)* 
S. -eUT, Vgon !5^e»3i5fiSiy-h«EVghl ST 

-i'^EVDAKj^lS-rsy-hSJEVg ^^5Vgh2 *T7 

ffiT-rsi!iai«$ELi[iij9iiintb tun. ^^mm 
m^nxmm^mmmtts.^. (vghi -vgh 

W 2) {4t?*S!tnt/h^<, Sfc. (VgOD -Vghl) \t 
(Vghl -Vgh2) irjt«^LT+i>±^<^Sg-r5ii3 
;6^S*b^i, 02 (e) S0:H2 (f) tt, 
VDA$^ft;$-ti:5'ilCj;D, y-MlffiVG iim%it 

Si:k%mYm ^-vf&yt^\z%Ltc%%'mth m 

fflT. H2 (e) iiSaSMVa ffl^^l^t^^SBffit 

b t/^a^^-rfef). 02 (f) ©as 
is^^A^^TtMffl t b \zmm^m%xm, 

[0 0 2 2] mz. EL|S3t^TCEL;5t#^3t^®«SK 
ffiVDAKI«««E I d S»fi«»i: bTWA5!8^S*J»n 

«. i««iis I d fcisy- MjEEvg fflxftjis 1 mmv 

&NGRi:tSt> tf$l««gi£Id Bj*:iCr^fc-a-5. 
I d = I p /N(a 

[0 0 2 3] 03tt*^W&mXnli®lf'y NScSWT 
h 'J -yi'Xi!EL**g«KJKfflUfct^®lgfiEI 
■0 iSSSbTtsS. ■ffitjS. 0 1 KSUfe-ll^®ii» 

tai?s^±T, -^■^iiizm.w.m^^. w^-:}jmzmhmm 

»Jli]?S®y- hSX-f •y?>i^M^|gY!C«^b. ±T 
Ti^fflaiKBJStlS-rs. EL%3t*i^CEL®-ffll|i;:[i 

[0 0 2 4] Ehwmmm^wmtimmz-o^^ 

T. 04&t;tH5§#iSLT8iM-rS. ®4ttELf!» 

h.m.\znmmmwmxtbi. m. mim-m 
EL^^t^^cELtt, uvxm-^^mmmmm 

0±K, Kft-f >i?"i7 A • XX (I TO) f^f>i^^mm 
Sffill. Sfl:i''Jn> (SlNx) 

2, ZnS : Mn^^>6^S%5eil 3. Sftv 
U3> (SiNx) *>e^sm2Kl#114. ^DA 
(Cr) ^©^S*^6ftX-5«ffi««l SSMi^ailLT 
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MM10±(C. i^nA (Cr) ^ffl^fe«/J^6a•5>^^*- 
h«il2 1, Mt->ij3> (SiNx) ffiBIX^imm 
2 2, 7t;i'7TX>'U=l> (a-S i) }6i6Sc-5*» 
«2 3, ^^t;->U3> (SiNx) !5^P.?lS±«J»ig 
12 4. i^DA (Cr) «f0^S!5i&^OS!c5J-itLT 
Mlftlf S H l^-l- >«ffi 2 5 RZfV-xmm 2 6 !£JB*KI 

iifKMig z \z, mmm i s sjiiE h h- >«« 2 5 

[0 0 2 5] EL%?t*^CBLi:X-f>y?^>'*'* 
?Q(I tcDfBOglMXtRl 0±tC. f>aA (Cr) ^CD 

(a-S !) i!>^^f£mmS3 2. m.it-OP'^h' 
7.x (I TO) ^*^6ft*7y-H««i3 3£)B*«l 

S. ifEm2K«#ll 4tt, 7:th^^-1'^-HPDO 
SaSS-lfflLTl/i^o h^J'-f rt-FPDOyy- 
HmteS 3ttX-l'-;;5^>i'^TQd ©V-X«ffi2 6 

«S2 1 ICS^StlTtr^S. SBJ3S«1 0»ie>7:l-h 

[0 0 2 6] ascDgfffi^c^StotiSELra 

gfi®EL3?5tS^?CEL, X-l'y^^V^'^^Qd (TF 
T) , 7*h:5''f:t-KPDfflKji7'D-feX(C-3V^Tffc- 

mzmmt^. gBj««io±tc, st^bi- >v'i'A • x 

X (I TO) SifML, 7^huyxe&t/x>;/5^>i^ 
lS»fig-r5, 'Mz. ^UK (Cr) S^Kb, 7*h 

uyis&tj;x>yg^>yi@T?/tiS'-->i^bTx^ y 

PD0*y-FSft3 1 ^JpfSTSo ^V^TSiNxSr 
«RLTEL^3t^TCEL©®l^l;#Sl 2Si;X'f 

[0 0 2 7] TFTWC^feV^T. 7*;V7rX->U 3> 
(a-S i) RU^to'>i)=iy (S iNx) &«j5caf8S 

mm 2 3 Rxf±mimm 2 4 sjg^-rs. 7 * h 3^ 

-fzt-HPDSBlC^tsT. 7t;W7rX->U3> (a- 

s i ) Rzm&^ yptiK • XX ( I TO) -^mmm 

L, ■€-n-en/15'-n>i^LT7*h5'-f:t-HPDO 
3 2 RC;7 y - H«® 3 3 S^g^f 3. 
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[0 0 2 8] ZnS :Mnl^^iDa;S^3tll 

««i i±:f}\zmmu mmmi 3Rmm7j-\' 

3 3 J: 5 C S i N X &«fSLTm 2 
14&)g^f5, ifOA (Cr) SJilBU 7*hUV 

iS]Sfc(y:x5^=F->i'iS-r/i3'-r.>i^LTEL^* 

TCEL®*ffi«ai SRUtX-f i/?^>5'*TPQd ©Ht' 

-f 2 5 &(y!v-xss 2 6 ^mm-^. mmm± 
mzt-^)>(^ Y^^^iSkLxmrn o ^m%t^. hu 

«iS:/n-kXC*liT, X-f-y^^^i^g^^Qd 04^S#: 
10 m'&m2ZRUyth^-it-Y'P-D<D'4'mmi2\t 
i:%iC7^;i/77X->U3>T)g^3nTt^S*J. -f-n 
^^no. 0 5ym, l/imtKJP*Sffiii-r5fcJ6> 

[0 0 2 9] mniioUEhmmmnommzkn 

E L 565^^7- CEL®%3tll 3*^ Sffl^tt, SBJS 

SI otj^.TO-r^itfet. Eh^im^om.mm\z 

®5tic<fc D 2 2 '¥\z^nm^^^uxmmmm=i 
20 >x>-y-cs ic«ai$nfc«#^ji[S$-tt5j:5icf^ffl 

rs. Sfc. 7:^- h^'-f ^-HPDS:/M.T«#S«« 
S-tt-S^taei, ^10X'1'i/f^>i^^TQw ®:t7»jW;& 

ttT7t;i'7TXv'U3> (a-S I) sffifflfs;: 
t*tT#, X'f5/g^>i^i!i^^Qw&t^Qd 
H:/n-fex«t'Tiig^-rsc:i:*tT*s. 7:th^ 

>f5j— HPD®H^»#:13 2&X'f i;5^>if3fl^QT S 

rXQd®^««tjgttS{zffiffl$n57^)i'7 7 X -> u 3 
> (a-S i) xmmvftox. Kiir'n-fexffifKKfl: 

[0 0 3 0] 

#ijicg,^$n&7:t hy-^-t-vizEL^-yt^^o^^ 

^t*^A«-r -5 C t i D 4 C 57tS^TM3#TO 3 > 

h«E*fiTdii-5fci!6, m^ir-hmmfim^mmz 
n^-r^0xmmv'-:^nEizitmhrc^mmmm 
ii^'^mtfir), i^-f3.iiim^mmmznf3i3ctnix 

40 mmmmumm] 

m 1 ] ^mo-mmmm^ e nK»ss©ffis 

[02] (a) U\^^L (f) *IISgWcJ:5ELW« 

5. 

[03] **ili(!SVh'J-yi'XSEL*atgglCJS 
fflbfe«^®«jBil8S0T*5. 

[04] *lliiMOELKIIlil«©¥ffiraHt!2fe 
5. 
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[08] E hmmmm\zmmmmwLSc tmmtc) 
[010] (a) (h) itEL^^m'^o^mm 



10 



[mil] t-^mmmmz^mhitE-Lmmmuoi 

1 0 -SIS* ffi. 1 1 -si^**. 1 2 1 mm 
m i3-55m i4-m2si«m is- 

«ii«S, 3 1 V- Hm 2 2 
3 3 -7/- Qf 1 fflX-f y 

Qd •••||2©X'f !yf^>i^«^. CEL-EL% 
3£3S^, Cs •••||»(ffl3>x>-9-. PD•••7*^5'-^ 
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